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(57) 

Mitt" s ft^ffiKf - y y x t. fa<o > x x a ji-+f H 




1 

mm? s i?^fl:«» © 5/ - ^ y * -c^m-r z>zt\z±o 

(A) BfS©^MIWI«TSfi$nfcMES««-^©-9- 

(B) auESfi«-?"9->^H3lC«FLT, tttiSSnfc 

^&&>'-^y;*£ffl^T, ^-ifcDE-tfe^srr* 
ii-rsw-9«»'>--!r v^t, fife a) -if e&s^s-rsff 

CDMAy^fACfffl^ja^ito 
[fflf#*2] BffE«FMMPHtt. «rE-x-if©E-*fj&<iS 

»r -s^miBwcab* z t *¥f& t? zmxrn i <om 

Bo 

C»**33 «TE (B) (D^m^m*. luE1fi&©# 
3. -if trH£t£W^«»©>'--'!r U^'J 
«t 4*S**t S : t S»*a 1 OSI. 

[»*S4] !TE£/a*«H\ H«5>^A»*J«» 

[»*3g5] flrEttfflaftfc^-^xti. flfE^-- 
if KHilt£ft^flMK©^-^ V*© U:f D *j&*e>tt£B 

»E 1/ r U A ft i: Hit 5 * i: 0 »k: J: 

Bo 

[«f*3B8] UTE (B) ©^ffll^Rtt, 
Iff fia - -if Hit 3 g ft BBS: & * i: , 
jJr56(D*!p«:ffl^T\ flfrElttWft&fc/hfct**®*: 

[f9*>S9] WEHrffifiDiSiKi, luE^-if OfEfrt 

m&mi 0] «TE0fS©**tt, fjESfffi^-x* 

Bo 

1] USE (B) (7)^®J#gm, 

©^^-r^ci:^^^h-r^if*:Jii ©sic 

21 #«F^t^-if«-9«i. *«»«F^fl: 

cm** 143 KrE^iii^ftKaa an, WE^-if 
E^ffltt*«^fl:-r a«^t#«* a e>i:*t5 - ^ 



(2) ^^^P6 - 2 6 1 0 2 1 

2 

[»#ai"5] fjE^ffl#s:t3ge!an. h^j^sk 
- 1 ©^Bo 

[Bf**r7] «»0>i-if<D#* ir* flF-9ftJ.-if 
C^e^aia/c^-ifft-^ii. ^-iffE-^ 
* Hffl-T s ##fl:«»<7> - ^ > * T^S-T £ r iz <t 
70 o»s8an, s««^i±iffE**©ff^fc^-ife#© 

^J5^ : &^t^CDMAv^xAT^fflan^^^fe^r^^V^ 

(a) Bf^©H#raMPB"es<ianfcfrES<nt^©i^ 

(b) iuES««-^-9->^twic«f lt. ttmanfc 

flFfM^'-^v^Srffl^t, ^-if^E-tSr^fllT* 
HffEttttsa-nfcW-^ffift^-^v^tt. SuE^-ifcK 

[0 0 0 1 ] 

(CDMA : Code Division Multiple Access) :> X -r 

U ;^i-if©E^©-frJ«*T*SS»«-9*te 
^t^ZtCJ:^ #:i-if©E-?-*W4rf £ <fc-5frv 

[0 0 0 2] 

[SesfcCD&flS] :0CDMA (Code Division Multiple 
Access) fi, -tr;b^miS'>^^ACDJ:-5^#^^/Sffl 

-if**, *ao>H«*Av kst^lt, mm^tmmr 
n^o — ;s\ ftl^6^¥■t^b•>^xA^r*3V^Ttt. *^.-if 

©E-^fcflF'^ffftfcSrftMcrsft^O^. £>£E^£:* 
^ftlB^E^ffff-^^^^ h;Wi, ^W-S-fti-ifE-?- 

5^ vat, tt^n^o :®je^8R*:*v^tt, 



3 

[0 0 0 3] eat+ciaatti^Tft^tt^ff^flifi^ 

j&*e>#^{t«*ir#A*i'U c ©TflMitiMRJMK t. 

ol^Tte. *I^S5 1 3 6 6 1 2^^#B0: 

-r-5^ffi^*0, ro^n^^trti, r©«FMHHtr«- 
IEEE© rilfaiS^ilJ vol. 38. No. 4. 1 9 9 0^4 R 

So zn^ommt. is^cdma^xta 

[0 0 0 4] 

* W * IH S§ «: «#fc*r S r i: T £> £ 0 
[0 0 0 5] 

[pg^«ft-r^/cA60^g:] *»B©*lifctt*ft 
^^--f^ti, «ft(7)^-^f<Z>#* K*fU 

^ - +f <d t e «: ff ^ ffi & © m m is - ^ v x Tr#L a -r * - 
i: fife © > * t a - *f \- m m r s «f -g- « ft > - y > * t 

^ft.x9--*«5J>«Sii\ 3£Hk *SS»flF*ft;CDMA*> 
^AO^-rnizfc^T^ ^3 LTV> 

[0 0 0 6] 

C*JE«3 nA^-f < n fi 2 UJLbfiDtt 
C ^ = ^^ c b f, 



(3) ^^^6-2 6 1 0 2 1 

4 

ft) (bf-vf* h y-A#XJfeBK:H8"rs<fc-5&CD 
^y-^>^i:mla) (mt± 2 Ja_h©«») 

ft*«#ftf : «>»^^»i, #E^t#i/gassnsmi© 

#a.-+f tr^Lot— ©fc©"C. RitcD^-tF 

[ooo7 : ] awiS05f*m zaAsa^tt* -r 

n fc <f -t ^ © E Pol © PJ © -^-^ ft a) zl - 4f o) is - 
y V^CD up/ij LT^fco ±E© 

CDMA^fAi:i3^Tli, ^^*c7)y Xfi. 
— +rcr);^ L ^^'7> h U — A^flb©^."— -9*©^ y h 

30 ^^tr. ^M^cSE-^^Pb^P^O^-^^^^cox h 'J 
^fflffiO) -fy<X (D1&<D J- - -^©f^^ft © 5/ - y X £ 

tt, ^cDBa%E-^»3Hla)ll(IS«sn/i«^fcra>E-9- 
MPfloPfl^'-^oW^ffift©^-^^^© i/yj^coj 

m^rt&&&&*m^z>o zom^i*. ±EoffiM©H» 

!EtE-9PJPBri:tSft"rstj©T*&So E P^l W t 

So 

[0 0 0 8] a-T, i #g ( 1 ^ i ^ n) (D3.-*flZtt 
TSff^« ! »li, E#iaBltw*5ttsW-?-«ftc it IT 

[ft 1 ] 

(1) 



(4) 



4#M¥6 - 2 6 1 0 2 1 



^V* c j©#W#«»©02©Tfl-£fcU m<i<D^ft 

C = (c 3t c 2 c n ), 

n**ft^ h v * * C jCj6»"C^. ftj£ (3) <Z><£^ 
Ci = diag(c il) c i2 ci, 

^ h iCDm{lcoffi^:^tfo C i <7)ftfe<Z> v h 'J -y ^ ^ 
[0 0 0 93 #E^-WIIHfc:Sflrsnfc#^tt, T^-n^ 



Vm)' 



[0 0 10] dc7)^5RcDv'^7 1 Afr&^Tti, 



[ft 2 3 

(2) 

[ft33 

(3) 

<btztb\z^ bfry 0)^1%<D%C*m£ IT, m# Nyq 
uist ^S^«S-T^^yy;U0iBcT'$>^i:t-^>^:> ^ 

[ft 4 3 



(4) 



[ft 5 3 



n x 1 #:7t£}$*>, lUTCDJ:^^ 



C T c ; 



(5) 



[ft6] 



m 

E (C 2 L) (CiL) 
L=l 



Z < c nL) (Co.) 



[0 0 1 13 ft* (6) £^ftT£*:, h^R'i® 

S ffl B8 Z <D W\ — © W= KB M 0) fife <D "T ^ T <D =l - -«f CO ft 



Ri = C^iWi 



(6) 



^ [0012]:: t% 

[ft 7 3 



ftS: (5) ttUTF^J: -5£»< C 



(7) 



[ft83 



7 



(5) 



6 1 0 2 1 

8 



S (ClL) (CiL) (wjl) 
L=l 
m 

E ( C 2L) (CiL) (Wtt-) 
L=l 



Z (CnL) (c iL ) (Wjl) 



(8) 



[»9] 



Wi = (w ib w i2 , 



^ ira ) 



(9) 



w<9 h ^flDKtttTja&Sfo ft* (6) tr&^T, ^ 
l h;i/TS>* 0 ft* (8) A^Ri©S*, Tfr 

J = rTr. - ai £ w iL , 
J = R?Ri - «i X wL 



ft* (6) c7)S^f : t^©^v^>^f^^;^^rtt^L■c^ 

[0 0 13] Ri©nl«:ft/Mtt5C:i:li, tikT<DB 

mi o] 

CIO) 

[ft i i] 

(11) 



»w«»7?o^ai^ l T*&z>o ft* 

(10) f-fcttft* (11) <DtttlfrX\ JSrft/MfcU 
T*S:*/MttS:J:t:45o SIB, ft* (1 0) £ft 

* (i i) cD^moymimz, zcoT&*m~to z% 
\z % zn%<D?£T*ttftfrx\ j %«/Mb"r5r ft 

S (10) £ft* (11) 0^iZZ©^2S(7)®5>J®^S 
[0 0 16] J^TtHflt5J:9C, ft* (10) £ft 

s (i i) -emztiz &&)Mmt, *%w<Dmmm^i5 

#U ft* (1 2) ■C*Sn-5«3EUfc«F^S/--5ry^ 
c i*£r£j5Jt*f & 0 

[0017101 tC^:^^0$#^B 1 0 0.£^f o -9- 



[0 0 1 41 ft* (10) £ft* (11.) CtOtES 
ofi^±© 1 SJjK7(7)^^S^^o -Tttto-fe, ft* (1 0) 

Kfc^Ttt, 0 ^w iL ^ 1 T% ft* (11) iZfcl^T 
- 1 ^w iL ^ 1 T&Zo 

[0015] sus&fi^ttt^? h;i/wi*^a$h.s 

[ft 1 2] 

(12) 

[0 0 18] n- Ky-^ryxtfiS(gi 1 0 4tt. n fi 
^fy->y7^IIl 0 2\zXt}t 5o &ft2S 
con K<D=l — *f<D&* CcJ:oT^$nSffty-y> 
3-Ky-^>^4^I105- 

i^6i 05-ni;j;^Tiift$n§o :ix^3-f 



(6) 

9 

^xC T i4. B»Hft£J*«Bl 0 7-1*6107- 
nCA^^n^o 3-K'>-^>^4^Il 0 5-1 
^P)10 5- n©#lBJtt, ^jafnvh'J^xM 
8tl08-li»?)l 08-ni:AASh5o ZtlbtD 

- Fv-^r 1 0 5 - 2(4. ^-¥2f:^0 

gfl 0 8-2(4, MiS-T^)^^ F 'J 7 ^ ^ C "2 (w 

ct% c~i4c^±ttt A £:E»*-r£) ££j£-fs 0 

So "7hUy^^4jSStl08-l^e>10 8- nf: 

«gfl 07-1^5)107 - nCDHjg-r^ 1 o£A 
;Jj£n£o BMBB»£j5Sftttl 0 7- 1*6 1 0 7-n 
©*ft-eni4. Rff^OD^n-tr^^lgfir It, o.»+f 1 ^ 

(4. ^0fMl$^Oi^^©0W^T\ 

B»Hft©»¥tt*BW*»J«U ^a>»BB**-if 

MiSc(4. R4(10) $fctt»* (11) 0MK^i:J: 
O^tESn, »9igbftSfL:/n-fe;**:ffl^T\ Wi © 

07-U^l 07-nlj:, *n^tt«/MtfHIW«K 1 
09-1^61 0 9- ni:HaLt^5 o #ft/MfcfHffl 30 
<£Bl0 9t4, J ©»&5<iI£g<S U wiO^^i-^ 

siCctonft^n^o cmeaxete. 'J-ki io- 

1*^1 1 O-ncDMiS-TS 1 o^LT, «/hft»J«I 

h;^iat^i^H»t^tnA^i 11-1**6 
1 1 1 - n©Mti 1 o£^LTilPrtSo E^JWIW 
1 @**/Mt«»«Btt. -tlxKlAifSJxS JO) 

/Ma^is-rs^ h ^wiCoaiAs^u i i 6 

tSo CflDiSati. U - K 1 1 5©±<0*J«Ht-9-5:^L 
tffjon^o t£ot\ A* 1 1 6(4. nlOSftSwj 

h ^^^^mm^^^x^ i 7-1*6 
i i 7-ntzSfg'TSo :ne>©**»ii, in^ng 

0 3t*uie**ii o 2£#ttsna. 

[0019} 1 0 2 (4, itff^ 1 12-l^f) 

1 i 2-n£*u cnfctt^n^naiwsi 1 3 - 1 

*6 1 1 3-n\zmm2tlT^Z> 0 1 1 2(4, 50 



#BB¥6 - 2 6 1 0 2 1 

10 

nffl<Z>*»<Z>HfrS 1 ofc^ffU n {@<D«£MiS-r 4 
Jn»8i l 3- i *6 i l 

1 1314, wn&oncoatoft&lfl* u ^n6i4y c 

[0 0 2 0] H 2 (4. H 1 B ^J^Sr^^^B 1 0 7 
- 1 ©-^fcWrtaBKfcS-ro ** HO) £/c(4ft 
* (1 1) <E>§i»M&(4. IfcSi^ 1 ot^ 

[oo2i] [^2 ^ff^2 o i \zmc T 

ci*&j«u ^<Dm*mn&2 o 2trA#i-So :^ 

*W»2 0-2(4, ^^h;UR]> -T t»i2 0 

i <Dmjj£w\s*x 111-1 &frLT&m£)nz>&m: 

m (candidate) ffi^ttS^* ' h ;K SU*>. h^-f 7;W 

fi^ftt^^ h yuwicDa^^^-r^o a^ i i i - i 

(4. #iE^!wrartt'>&< fc€ 1 fl©IRffifi*f*t-<^ 
Mi/wifctSflrTSo vMJ^7h7>x^-^20 
5t4,.#E^8Brai::;fcl , >T, vMJ>v ^7(7)fC T Ciw 
lC9i£Bff?J^^J5£-rSo §^82 0 3(4. #f^*8^ 

[0 0 2 2;] BftM»£iS«B 1 0 7 - 1 (4. ( 1 

o) £/ct4fe£ (in ©ffin^rs^Ti&f^irso 

«r*©»^ «/Mt*J»*H l 0 9 - n: J; 0 > a* l 
11-1 t : Itt$n6#H«^^ h ^j&*ii:SS3»S&2 0 
8CAi7$:n. CO^«tl2 0 8t4. ^HSffi^? h^S: 

^ h ;Hi, h A^wiSf 2 0 7 HA JSH, CI 

©RJ§^1h^W]S*2 0 7*4, #f^«^ h ;U'<Z># 
JS6#*~ ^4>#t, r ©~*$nfcS*Sr*»»2 
0 8CAW^o foT, «g*§^ h;Uw!W«2 0 7 
4>^ffl(4, H2'Ct4,fi|g0E3ft"^^LT 
V^o fantoa-g-fc 2 0 4t4, ft»tolz*»»2 0 3© 

ffl*i^ei*»:ss2 o 8offlif*«»L. BttjMftj*^ 
So »i«s6B/^ u -y h 2 o 9 14. &mm-< 

t, ^iasWc«»©BttH»j t4, a»e»n«/Mtsj 

0 ! 9- 1 KV-K 1 1 0 - 1 ^^LTA^^ti 

snfcj©*/M*a«u -©s^easr'j- k i 1 

5&^LT\ fflWttB/^^y^-y K 2 0 9 tz AytfT 
So U- K 1 1 SiOfflfflS^-^JE^LT. JCDS/jNfl 

izm^-t&mmm^H^^^ h^*A^ 1 1 6tzm^r 

So 

[0 0 2 3] *^^(4#^itjW J i-{b^*tIffl-rSCDMA 

J4, (10) ©BttH*tt**i:«:<S. 

[*13]' 



(7) 

11 

J = RfRi - a; £ w iL WiL 

ft* (l 3) <z>m\*. ft* (l o) ©tnw 

ft* (13) i:ft* (1 4) 12. ft* (1 0) hft* 

(i i) nmmi^ h^wi©#dc»c!)fiF«^rffi«: 

y >-tfnfHJiCF>SJ^L^^^e/cCV^ ft* (l 3) Kfc 
^TfcU 0 ^w iL ^ 1 T*feS#. ft* ( 1 4) fcfc^T 
te, - 1 ^ w iL ^ 1 "CfeSo 

So H3c^$nfcni80#<ii, i {zmztitzhco 

B3 fcH 1 fcTfc^— 4>#-?-T^LTl^ 0 3- 
K'>-^>x4rit8t3 0 4li, H 1 ©3— KSz-^rV 
^±f&mm\ 0 4i:B-tt5, ffiU ft* (1 3) £ 
/cteft* (14) HJEECT, §ttM»*3gfir-r*C!>fc:# 

^^g^^ft^J5S^g^#^cr>^H^^ :z F7i$nTV^ 

So cn^BftHJftfeasSBtt. B3£*5i^Tfc\ @ 

WiM^St3 0 7- 1 ^63 0 7 - nt«$jat^ 
So ft* (1 3) *fcttft* (1 4) CDBttHRJi, ^ 
^ h ;l/w*i*!fi&54: U 1 6 - 1A^3 1 6-n 

*B»wft£j««Bfc©iw*te«i-So jk^ihi 

& 3 0 2 ttte^&fi 1 0 2 h m-X\ §U iE^MPBB 
^^l- * H317-lj&*£317-n, f£»22 3 1 8- 

i 3 i 8 - nfcfitotfc&tfs&fco #fr#*i*n 

•?tiS3fS 1 1 2 - 1 1 1 2 - n(DR&S 1 
»* 1 IB-5«ilHIfc # C+S«S-B:*o *©IS** f I ^3 1 
8-l^e>318-n(i, ^n^nies:^ 1 12-1^ 
h 1 1 2 - n£0 2fSc7)Sgg-rSffi^C7)S ; S:^J5g-rSo 
CO 0 2 5] JfcKBUKfc^-C. =L-*f\m(b&$}mWL 

*Ej&mm. (3 0 7-D ©mBtfssntfco, c^m 

iWHft4J5SKB3 0 7-2^?>3 0 7-nfiD* 

n^nTfflv^ns^o-e&So ft* (1 o) ©im 

ft^ft* (13) ©a»H*fc©S6«:Slwr*fc«>t. 
V >V h 7V^^-Xa- y h 3 0 3 t: =>- K'>-y 

wifcli, ^nfjlAx3 16-1 fcA* 111-1* 
^LT, iftMft£ji*gfi3 0 7- 1 KA*Sn*o ^ 
^ h ;u h 5 yx4f-X^x- y h 3 0 3 -<^h;vo)E 
BftJUwV&JKJSSU inii^^ F;VwiHct0 3-K 

So ^OittWR^fiMSBtf. 2St* (14) tr<fcSg[ft 



EMifl^e - 2 6 1 0 2 1 

12 

(13) 

j^i*t§ e naidft* (ii) (DSffommzik^t 

&S 0 
[ft 1 4] 

w iL I • (14) 

Hftft*fT-rS»^*3(±, «St«tlil»3 0 l 3 0 2A< 

CO 0 2 6"] H 1 SfcJiBI3fl!>WnA^lHlK*i. i^$J^ 

^ -cab So ccE)ffi»«:-Jia»ta!ft-r*fcftt, hs 

afc(i6£^SttfclHl»tt, A*i l 4irjggE£*iSo 

B5a. p/n-kj ©*£«*ffc«Bfc««*s*i*fc 

©"C. #AilfftSI5 0 1^*l, r^MSlf 
20 ft815 0;ni, B3ajC*-**;w8^«B5 0 2 £«« 
£*xT^S* 0 rv7FJ jfc^a^tSB* 5 . H6HSS 
nt^O, - ©gB«*+ *;wa-^«B6 Oli:J;0^ 
XI 1 4C;«88SnTl , >*o Bl 1 l5£Zfm3<D%\l<Dl&m 

2M±, 3®!f§-9<Z>IBMI'W-- (instantaneous power) 

-®a»^S5)hSo -tnj*^. si i tm7 $tz&m3 

30 fcH7&ffl'*^;bi*SC:*:l::j;9. rtV-W^mmW-tf 

*»e>ns 0 : 

CO 0 2 71 *ii(iCDMAy^fAH^V^M 
feSV^ti^H«)WtrW-t^$nTV>S^. 

eaisn*;E^»iiaa)«n*Lv^, *»wt*iis*»i 

HiafcO©;Sfi<E^^>^^©4PH*:5»t; Nyquist 

S6^iSflaJ^iffl^Jfl!>«fiS:fflv^fcA^ :ne>©8tiiai4 

[HlSS. feSlMix^ ^^Ot>;^ & * Wi 7 * n 

^"C^So ' 
CO 0 2 8] 

IRW<D%W1 **WC!)Sfi*B«, BH¥<Z>CDMA5/ 

JIWTSC.h^T^So 
50 CaSOffi^^ctft^] 



(8) %fffl¥6 - 2 6 10 2 1 



13 






14 


L PM 1 J 5rc 4rl /AH P"J iw cK *oJ yr* Ttt. xu 1 \l ~ il i-/ ivi /i 




111 




-V a A (7) fnl S& <7) "/ D >y >7 B?l T*£} 




1 1 2, 


1 1 7 


L KM £*• J ESI 1 tl 1^1 PCX. 7fc i ■ -off / i— 1 s s uzs} v- oy o/ o 




1 1 3 




L KM O J yXL vr% ZT^i UkL " *J *' — cK aJ tad. xrJ 1 J v 1 L> v>> L/ ivi si. 




114, 


116 A;* 


T- A ^ fnl <7) ~7* D »v ^KIT^^i 
/ *a la I- 1 TO ^ s s s \Ss\ v- cw> o 




1 1 5 


ij _ ^* 


^ ** J *J V .V [Z] VtfZ P"«3 f AiA, TICT *^«^ ^ ✓ *1 v. as O 




20K 


2 0 2, 2 0 3 






2 0 5 


7 h 'J >y ^ X h 7 V Xtf — 9 






2 0 7 








2 0 8 






10 


2 0 9 








30 K 


3 0 2 !6S*ffllsIK 


/ju u j 'c*» uu jPtj / s s u£u e?y °j o 




3 0 2 




Li J ~ *v n/L *yj .j 




3 0 3 




10 0 ^:^I^£7)^^"^E 

X v v ■^T* 7u T J V S ^K^. |p -PS, IB. 




3 0 4 




1 o 1 'J — K 




3 0 7 








3 0 8 




10 3 




3 1 3 




1 0 4 n — K i/ — ^ V fifc^llf 

i V/ — * 1 S / S *s > 1 /-iA< -^X. |t3. 




3 16 




1 AC —I k* - y > A- v -7 /f fife stfe^ 




^17 


bL ^ |SJ Hr?jx£ Xii; — 1 


10 6 7 MJ «y ^ *±J$^© 


20 


3 1 8 




1 0 7 gMHR^jaSB 




5 0 1 




10 8 v h 'J y ^^J5£^E 




5 0 2 




1 0 9 ft/MLfflfflftK 




6 0 1 




110 'J — K 




7 0 1 





[05] 



501 



1 



502 



[06] 
-601 



322^ 








«8#fb*-if 322 



















[17] 
^701 



322^ 


FIR 






■7 4 fi>9 





¥fffl¥6 



[El 2] 





